General details
All chemicals were purchased from Merck and Sigma Aldrich. All products were known and their structures were identified by comparing their melting points and spectral data with the authentic samples. FTIR spectra were recorded on a Bruker Tensor 27 spectrometer, using KBr pellets for solids. 1 H and 13 C Nuclear Magnetic Resonance (NMR) spectra were recorded using a Bruker Advance DRX spectrometer at 400 MHz in DMSO-d 6 and CDCl 3 with tetramethylsilane as the internal reference.
Results and discussion

Coupling reaction-based synthesis of xanthenes
In our previose study on natural phosphate (NP), we used NP for the synthesis of xanthene derivatives; the results are shown in Table 1 , NO 1. In order to improve the catalytic activity of NP, we prepared different catalyst and tested them for the synthesis of xanthene (please refer to 9-(4-Bromo-phenyl) -3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-2H-xanthene-1,8-dione (3b) 4- (3, 3, 6, 3, 4, 5, 6, 7, 8, 
